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(54) DEVICE FOR ADJUSTING AIR PRESSURE OF SPRAY GUN AND METHOD FOR THE SAME

(57) A device for adjusting air pressure of a spray
gun (1), and a method for adjusting air pressure of a spray
gun (1) includes installing an air adjustment valve (3) in
a first chamber (24) located at the rear end of a rear path
(22) of the spray gun (1). The spray gun (1) is connected

with a compressor and the users operates the air adjust-
ment valve (3) to reduce the pressure in the first chamber
(24), and the second chamber (27) is supplied with a
pre-set pressure so as to stably provide constant pres-
sure to the front path (21) to proceed paint spraying task.
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Description

BACKGROUND OF THE INVENTION

1. Fields of the invention

[0001] The present invention relates to a spray gun,
and more particularly, to a device for adjusting air pres-
sure of a spray gun, and a method for adjusting air pres-
sure of a spray gun.

2. Descriptions of Related Art

[0002] The conventional device for adjusting air pres-
sure of a spray gun is disclosed in Figs. 10 and 11, where-
in the device includes a split unit 4 which splits the air
introduced into the spray gun from a compressor. The
split unit 4 splits the air into a first air flow 41 and a second
air flow 2, wherein the first air flow 41 ejects from the
nozzle 411, and the second air flow 42 ejects from the
orifices 51 of the spray head 5.
[0003] The first air flow 41 ejects from the nozzle 411
and forms a negative pressure area in the front of the
nozzle 411 so as to suck the paint in the paint cup 7 to
spray onto an object along with the first air flow 41. The
second air flow 42 respectively ejects from the spray head
5 to restrict the ejected paint so that the paint is sprayed
to the object by a fan-shaped form.
[0004] The users often adjust the air pressure from the
compressor by the air adjustment valve 6 due to the air
pressure from the compressor is about 6 to 8 bars which
are too high for most of the spray guns and could affect
the quality of painting result. Therefore, an exterior pres-
sure adjustment valve 8 with an air pressure meter 81
are used to adjust the air pressure before being intro-
duced into the spray gun. The users then pulls the trigger
9 to use the proper air pressure around 0.5 to 2.4 bars
to spray paint to an object. This conventional way obvi-
ously is not efficient.
[0005] The present invention intends to provide a de-
vice for adjusting air pressure of a spray gun, and a meth-
od for adjusting air pressure of a spray gun.

SUMMARY OF THE INVENTION

[0006] The present invention relates to a method for
adjusting air pressure of a spray gun, and comprises the
following steps:

a step of establishing chambers: establishing a first
chamber and a second chamber at the rear end of
a trigger valve, and above a main path in a grip of
the spray gun, the first chamber communicating with
the second chamber;
a step of establishing an air adjustment valve: install-
ing a movable part and a spring to the first end of a
tube, and installing an adjustment member to the
second end of the tube to form the air adjustment

valve, the tube having a radial hole defined radially
through the tube;
a step of installing the air adjustment valve: installing
the air adjustment valve in the first chamber, aligning
the radial hole of the tube with an opening of the
main path in the grip, and
a step of establishing marks on the adjustment mem-
ber: respectively forming a threaded section and a
knob to two ends of the adjustment member, forming
a groove to the outer periphery of the adjustment
member and located between the two ends of the
adjustment member, forming the marks to the knob,
the marks being made corresponding spring con-
stant "k" of the spring.

[0007] The second chamber may include a pre-set
pressure (P). A spring force P1=P x A. "A" represents an
area of the movable part that the spring applies a force
to. "P1" represents a force from the spring, and d repre-
sents displacement of the spring. P1=kd. P2 represents
pressure from a compressor. P3 represents the pressure
that the spray gun 1 spray paint. P3<P<P2. When the
movable part moves, the passage of the movable part is
sealed by a plastic pad on the adjustment member to cut
communication between the first and second chambers
so that the second chamber includes a stable pressure.
[0008] The present invention does not need any exte-
rior air pressure meter to adjust the required pressure.
The users simply operate the knob of the adjustment
member to get the desired air pressure to have a pre-set
pressure in the second chamber. The air pressure in the
grip is maintained in a pre-set range so as to provide
stable air pressure to the front path to proceed spraying
task.
[0009] The present invention will become more obvi-
ous from the following description when taken in connec-
tion with the accompanying drawings which show, for
purposes of illustration only, a preferred embodiment in
accordance with the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Fig. 1 shows the steps of the method of the present
invention;
Fig. 2 is a perspective view to show the spray gun
of the present invention;
Fig. 3 is a cross sectional view to show the spray
gun of the present invention;
Fig. 4 is an exploded view of the air adjustment valve
of the spray gun of the present invention;
Fig. 5 is an enlarged and exploded view of the air
adjustment valve of the spray gun of the present in-
vention;
Fig. 6 is another exploded view of the air adjustment
valve of the spray gun of the present invention;
Fig. 7 is a cross sectional view of a portion of the
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spray gun of the present invention;
Fig. 8 shows the statuses that the knob of the ad-
justment member is rotated;
Fig. 9 shows the relationship between the spring
force and the air pressure that the spray gun of the
present invention sprays paint;
Fig. 9-1 shows the relationship between the air pres-
sure adjusted by the air adjustment valve of the con-
ventional spray gun and the air pressure that the
conventional spray gun sprays paint;
Fig. 10 illustrates the conventional spray gun coop-
erated with an exterior pressure adjustment valve,
and
Fig. 11 is a cross sectional view, taken along line C-
C in Fig. 10.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0011] Referring to Figs. 1, 4 and 7, the method for
adjusting air pressure of a spray gun of the present in-
vention comprises the following steps:

a step (a) of establishing chambers: establishing a
first chamber 24 (LI) and a second chamber 27 (L2)
at a rear end of a trigger valve 26 and above a main
path 2 in a grip 12 of the spray gun 1, the first chamber
24 communicating with the second chamber 27;
a step (b) of establishing an air adjustment valve 3:
installing a movable part 32 and a spring 33 to a first
end of a tube 31, and installing an adjustment mem-
ber 34 to a second end of the tube 31 to form the air
adjustment valve 3, the tube 31 having a radial hole
311 defined radially through the tube 31;
a step (c) of installing the air adjustment valve 3:
installing the air adjustment valve 3 in the first cham-
ber 24, aligning the radial hole 311 of the tube 31
with an opening 231 of the main path 2 in the grip
12, and
a step (d) of establishing marks 344 on the adjust-
ment member 34: respectively forming a threaded
section 341 and a knob 342 to two ends of the ad-
justment member 34, forming a groove 343 to an
outer periphery of the adjustment member 34 and
located between the two ends of the adjustment
member 34, forming the marks 344 to the knob 342,
the marks 344 being made corresponding spring
constant "k" of the spring 33.

[0012] Preferably, a screw 15 is threadedly inserted
into the spray gun 1 and inserted in the groove 343 of
the adjustment member 34 in the step (c) of installing the
air adjustment valve 3.
[0013] The device for adjusting air pressure of a spray
gun of the present invention as disclosed in Figs. 2-7,
and comprises a spray gun 1 having a rigger 11 and a
grip 12. A main path 2 is formed in the spray gun 1, and
a grip path 25 is formed in the grip 12. A sub path 23

communicates with the grip path 25. A trigger valve 26
is connected to the spray gun 1 and the output shaft of
the trigger valve 26 contacts the trigger 11. The trigger
valve 26 divides the main path 2 into a front path 21 and
a rear path 22. The front path 21 communicates with a
nozzle 13 at the front end of the spray gun 1. The rear
path 22 is located at the rear end of the trigger valve 26
and communicates the sub path 23 and the grip pat 25.
A first chamber 24 and a second chamber 27 are respec-
tively formed in the rear path 22.
[0014] An air adjustment valve 3 is located in the first
and second chambers 24, 27. The first chamber 24 is
located at the rear end of the trigger valve 26 and above
an opening 231 of the sub path 23. The sub path 23
communicates with the first chamber 24 via the opening
231 as shown in Fig. 7. The second chamber 27 is sup-
plied with a pre-set pressure from a compressor (not
shown) connected to the grip 12 so as to provide air pres-
sure to the front path 21 by operating the air adjustment
valve 3.
[0015] The air adjustment valve 3 includes a tube 31.
A movable part 32 and a spring 33 are connected to the
first end of the tube 31, and an adjustment member 34
is connected to the second end of the air adjustment valve
3. The tube 31 includes a radial hole 311 defined radially
therethrough. The radial hole 311 of the tube 31 is aligned
with the opening 231 of the sub path 23. Multiple seal
rings "O" are mounted to the tube 31. The radial hole 311
is located between the seal rings "O". A first orifice 313
is formed through the tube 31, and the spray gun 1 in-
cludes a second orifice 14 which is located corresponding
to the first orifice 313.
[0016] The adjustment member 34 includes a threaded
section 341 and a knob 342 respectively formed to two
ends thereof. The threaded section 341 is threadedly
connected to inner threads 312 of the tube 31. Another
seal ring "O" is mounted to the threaded section 341. A
plastic pad 345 is attached to the distal end of the thread-
ed section 341.
[0017] A groove 343 is formed to the outer periphery
of the adjustment member 34 and located between the
threaded section 341 and the knob 342. The knob 342
includes marks 344 formed thereto. The marks 344 in-
cludes 0, 1, 2 and 3 four marks. These digit marks re-
spectively represent the inner air pressure of the first
chamber 24 and the second chamber 27 to be 0 bar, 1
bar, 2 bars and 3 bars. It is noted that the tube 31 includes
a notch 314 formed to the second end of the tube 31. A
screw 15 is threadedly inserted into the spray gun 1 via
a threaded hole 150 of the spray gun 1 as shown in Fig.
4, and the screw 15 is inserted in the groove 343 of the
adjustment member 34 via the notch 314 to restrict the
tube 31 from rotating.
[0018] When in use, as shown in Fig. 7, when the out-
put pressure P3 is set as shown in Figs. 3 to 7, the grip
12 is connected with an air pressure source such as a
compressor (not shown), and the compressor provides
an air pressure P2 to the spray gun 1. The air enters into
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the grip path 25, the sub path 23, the first chamber 24,
the passage 320 of the movable part 32 and then into
the second chamber 27. The trigger valve 26 seals the
outlet of the second chamber 27 as shown in Fig. 7.
Therefore, the second chamber has a pre-set pressure
P, wherein P3<P<P2. The spring force is P1=P x A,
wherein "A" represents an area of the movable part 32
that the spring 23 applies a force to. "P1" represents a
force from the spring 33, and "d" represents displacement
of the spring 23. P1=kd wherein "k" represents the spring
constant.
[0019] When pulling the trigger 11, the front path 21
communicates with the second chamber 27. When P x
A is less than PI, the movable part 32 moves left to com-
municate the first chamber 24 and the rear path 22, so
that the air pressure in the rear path 22, the first chamber
24 and the second chamber 27 is provided to the front
path 21 to start spraying action.
[0020] As shown in Figs. 7 and 8, because the spring
33 pushes the movable part 32 toward the second cham-
ber 27 to maintain communication between the sub path
23 and the first chamber 24 so that the air pressure will
be provided to the front path 21. When the user releases
the trigger 11, the trigger 26 cuts off the communication
between the front path 21 and the rear path 22 to stop
spraying. The second chamber 27 will accumulates the
pre-set pressure P, and the movable part 32 moves right
to contact the plastic pad 345 of the adjustment member
34 to cut off the communication between the sub path 23
and the second chamber 27. Therefore, no air pressure
is supplied to the spray gun 1.
[0021] When adjusting the pre-set pressure P by op-
erating the adjustment member 34, the knob 342 is ro-
tated by the guide of the marks 344 to control the dis-
placement "d" of the spring 33 to adjust the air pressure
in the first chamber 24 and the second chamber 27. That
is to say, when the adjustment member 34 is rotated into
the tube 31, the air pressure of the second chamber 27
pushes the movable part 32 so that the displacement "d"
toward right is short, and the opening 231 of the sub path
23 is quickly sealed. The air pressure in the second cham-
ber 27 is the pre-set pressure P.
[0022] When the adjustment member 34 is rotated in
the opposite direction (away from the tube 31), the dis-
placement "d" toward right is longer, and it takes a longer
period of time to seal the opening 231 of the sub path
23. In other words, more air enters into the second cham-
ber 27 so that the pre-set pressure P is larger than the
previously adjustment. In order to move the movable part
32 smoothly, the first and second orifices 313, 14 com-
municate with outside of the spray gun 1.
[0023] As shown in Fig. 8, when pulling the trigger 11
to communicate the front and rear paths 21, 22, the air
pressure is supplied to the front path 21 via the rear path
22 to spray. The air pressure in the second chamber 27
is reduced, and the movable part 32 moves left, and the
opening 231 of the sub path 23 is opened to introduce
air therethrough. When the trigger 11 is released, the air

pressure in the second chamber 27 is increased, and the
movable part 32 moves right to seal the opening 231 of
the sub path 23. Therefore, the air pressure in the rear
path 22 is maintained within a desired range so as to
constantly and stably provide pressure to the front path
21 to proceed spraying task.
[0024] As shown in Fig. 9 which shows that the force
that the spring 33 generates is proportional to the air pres-
sure that the spray gun 1 sprays paint. On the contrary,
as shown in Fig. 9-1, there is a significant difference be-
tween the air pressure that supplied to the conventional
spray gun and the air pressure that the conventional
spray gun 1 sprays paint. In other words, the spray gun
of the present invention can stably spray the paint, and
the conventional spray gun cannot control the paining
quality due to unstable pressure.
[0025] While we have shown and described the em-
bodiment in accordance with the present invention, it
should be clear to those skilled in the art that further em-
bodiments may be made without departing from the
scope of the present invention.

Claims

1. A method for adjusting air pressure of a spray gun
(1), comprising:

a step of establishing chambers: establishing a
first chamber (24) and a second chamber (27)
at a rear end of a trigger valve (26) and above
a main path (2) in a grip (12) of the spray gun
(1), the first chamber (24) communicating with
the second chamber (27);
a step of establishing an air adjustment valve
(3): installing a movable part (32) and a spring
(33) to a first end of a tube (31), and installing
an adjustment member (34) to a second end of
the tube (31) to form the air adjustment valve
(3), the tube (31) having a radial hole (311) de-
fined radially through the tube (31);
a step of installing the air adjustment valve (3):
installing the air adjustment valve (3) in the first
chamber (24), aligning the radial hole (311) of
the tube (31) with an opening of the main path
(2) in the grip (12), and
a step of establishing marks (344) on the adjust-
ment member (34): respectively forming a
threaded section (341) and a knob (342) to two
ends of the adjustment member (34), forming a
groove (343) to an outer periphery of the adjust-
ment member (34) and located between the two
ends of the adjustment member (34), forming
the marks (344) to the knob (342), the marks
(344) being made corresponding spring con-
stant "k" of the spring (33).

2. The method as claimed in claim 1, wherein a screw
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(15) is threadedly inserted into the spray gun (1) and
inserted in the groove (343) of the adjustment mem-
ber (34) in the step of installing the air adjustment
valve(3).

3. The method as claimed in claim 1, wherein the sec-
ond chamber (27) includes a pre-set pressure "P",
a spring (33) force P1=P x A, wherein "A" represents
an area of the movable part (32) that the spring (33)
applies a force to, "P1" represents a force from the
spring (33), "d" represents displacement of the
spring (33), P1=kd, "P2" represents pressure from
a compressor, "P3" represents a pressure that the
spray gun (1) sprays, P3<P<P2.

4. A device for adjusting air pressure of a spray gun
(1), comprising:

a spray gun (1) having a trigger (11) and a grip
(12), a main path (2) formed in the spray gun
(1), a grip path (25) formed in the grip (12), a
sub path (23) communicating with the grip path
(25);
a trigger valve (26) connected to the spray gun
(1) and contacting the trigger (11), the trigger
valve (26) dividing the main path (2) into a front
path (21) and a rear path (22), the front path (21)
communicating with a nozzle (13), the rear path
(22) located at a rear end of the trigger valve
(26) and communicating the sub path (23) and
the grip path (25), a first chamber (24) and a
second chamber (27) respectively formed in the
rear path (22);
an air adjustment valve (3) located in the first
and second chambers (27), the first chamber
(24) located at the rear end of the trigger valve
(26) and above an opening (231) of the sub path
(23), wherein the second chamber (27) is sup-
plied with a pre-set pressure from a compressor
so as to provide air pressure to the front path by
operating the air adjustment valve (3).

5. The spray gun (1) as claimed in claim 4, wherein the
air adjustment valve (3) includes a tube (31), and a
movable part (32) and a spring (33) are connected
to a first end of the tube (31), an adjustment member
(34) is connected to a second end of the air adjust-
ment valve (3).

6. The spray gun (1) as claimed in claim 5, wherein the
tube (31) includes a radial hole (311) defined radially
therethrough, the radial hole (311) of the tube (31)
is aligned with the opening (231) of the sub path (23),
multiple seal rings are mounted to the tube (31), the
radial hole (311) is located between the seal rings,
a first orifice (313) is formed through the tube (31),
the spray gun (1) includes a second orifice (14) which
is located corresponding to the first orifice (313).

7. The spray gun (1) as claimed in claim 6, wherein the
adjustment member (34) includes a threaded section
(341) and a knob (342) respectively formed to two
ends thereof, the threaded section (341) is thread-
edly connected to inner threads of the tube (31), an-
other seal ring is mounted to the threaded section
(341), a groove (343) is formed to an outer periphery
of the adjustment member (34) and located between
the threaded section (341) and the knob (342), the
knob (342) includes marks (344) formed thereto.

8. The spray gun (1) as claimed in claim 7, wherein the
tube (31) includes a notch (314) formed to the second
end of the tube (31), a screw (15) is threadedly in-
serted into the spray gun (1) and inserted in the
groove (343) of the adjustment member (34) via the
notch (314) to restrict the tube (31) from rotating.

9. The spray gun (1) as claimed in claim 8, wherein a
plastic pad (345) is attached to a distal end of the
threaded section (341).

10. The spray gun (1) as claimed in claim 9, wherein the
second chamber (27) includes a pre-set pressure
"P", a spring (33) force P1=P x A, wherein "A" rep-
resents an area of the movable part (32) that the
spring (33) applies a force to, "P1" represents a force
from the spring (33), "d" represents displacement of
the spring (33), P1=kd, "P2" represents pressure
from a compressor, "P3" represents a pressure that
the spray gun (1) sprays, P3<P<P2.

Amended claims in accordance with Rule 137(2)
EPC.

1. A method for adjusting air pressure of a spray gun
(1), comprising:

a step of establishing chambers: establishing a
first chamber (24) and a second chamber (27)
at a rear end of a trigger valve (26) and above
a main path (2) in a grip (12) of the spray gun
(1), the first chamber (24) communicating with
the second chamber (27);
a step of establishing an air adjustment valve
(3): installing a movable part (32) and a spring
(33) to a first end of a tube (31), and installing
an adjustment member (34) to a second end of
the tube (31) to form the air adjustment valve
(3), the tube (31) having a radial hole (311) de-
fined radially through the tube (31);
a step of installing the air adjustment valve (3):
installing the air adjustment valve (3) in the first
chamber (24), aligning the radial hole (311) of
the tube (31) with an opening of the main path
(2) in the grip (12), and
a step of establishing marks (344) on the adjust-
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ment member (34): respectively forming a
threaded section (341) and a knob (342) to two
ends of the adjustment member (34), forming a
groove (343) to an outer periphery of the adjust-
ment member (34) and located between the two
ends of the adjustment member (34), forming
the marks (344) to the knob (342), wherein the
marks (344) represent the innner air pressure
within the first (24) and second (27) chambers
and correspond to a displacement length "d" al-
lowed for the movable part (32) and the spring
(33) when pushed by the air pressure of the sec-
ond chamber (27).

2. The method as claimed in claim 1, wherein a screw
(15) is threadedly inserted into the spray gun (1) and
inserted in the groove (343) of the adjustment mem-
ber (34) in the step of installing the air adjustment
valve(3).

3. The method as claimed in claim 1, wherein the sec-
ond chamber (27) includes a pre-set pressure "P",
a spring (33) force P1=P x A, wherein "A" represents
an area of the movable part (32) that the spring (33)
applies a force to, "P1" represents a force from the
spring (33), "d" represents displacement of the
spring (33), P1=kd, "P2" represents pressure from
a compressor, "P3" represents a pressure that the
spray gun (1) sprays, P3<P<P2.

4. A spray gun (1), comprising:

a nozzle (13), a trigger (11) and a grip (12), a
main path (2) formed in the spray gun (1), a grip
path (25) formed in the grip (12), a sub path (23)
communicating with the grip path (25);
a trigger valve (26) connected to the spray gun
(1) and contacting the trigger (11), the trigger
valve (26) dividing the main path (2) into a front
path (21) and a rear path (22), the front path (21)
communicating with the nozzle (13), the rear
path (22) located at a rear end of the trigger valve
(26) and communicating the sub path (23) and
the grip path (25), a first chamber (24) and a
second chamber (27) respectively formed in the
rear path (22);
an air adjustment valve (3) for adjusting the air
pressure located in the first and second cham-
bers (27), the first chamber (24) located at the
rear end of the trigger valve (26) and above an
opening (231) of the sub path (23), wherein the
second chamber (27) is supplied with a pre-set
pressure from a compressor so as to provide air
pressure to the front path by operating the air
adjustment valve (3), wherein the air adjustment
valve (3) includes a tube (31), and a movable
part (32) and a spring (33) are connected to a
first end of the tube (31), an adjustment member

(34) is connected to a second end of the tube
(31),
characterized in that the tube (31) includes a
radial hole (311) defined radially therethrough,
the radial hole (311) of the tube (31) is aligned
with the opening (231) of the sub path (23), mul-
tiple seal rings are mounted to the tube (31), the
radial hole (311) is located between the seal
rings, a first orifice (313) is formed through the
tube (31), the spray gun (1) includes a second
orifice (14) which is located corresponding to the
first orifice (313).

5. The spray gun (1) as claimed in claim 4, wherein the
adjustment member (34) includes a threaded section
(341) and a knob (342) respectively formed to two
ends thereof, the threaded section (341) is thread-
edly connected to inner threads of the tube (31), an-
other seal ring is mounted to the threaded section
(341), a groove (343) is formed to an outer periphery
of the adjustment member (34) and located between
the threaded section (341) and the knob (342), the
knob (342) includes marks (344) formed thereto.

6. The spray gun (1) as claimed in claim 5, wherein the
tube (31) includes a notch (314) formed to the second
end of the tube (31), a screw (15) is threadedly in-
serted into the spray gun (1) and inserted in the
groove (343) of the adjustment member (34) via the
notch (314) to restrict the tube (31) from rotating.

7. The spray gun (1) as claimed in claim 6, wherein a
plastic pad (345) is attached to a distal end of the
threaded section (341).

8. The spray gun (1) as claimed in claim 7, wherein the
second chamber (27) includes a pre-set pressure
"P", a spring (33) force P1=P x A, wherein "A" rep-
resents an area of the movable part (32) that the
spring (33) applies a force to, "P1" represents a force
from the spring (33), "d" represents displacement of
the spring (33), P1=kd, "P2" represents pressure
from a compressor, "P3" represents a pressure that
the spray gun (1) sprays, P3<P<P2.
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